Background: Type 2 diabetes is associated with
INTRODUCTION
The prevalence of diabetes is increasing rapidly worldwide with the influence of expanding economy, abrupt transition of living styles, and social aging [1] . In 2014, there were 387 million people living with diabetes worldwide. The number is predicted to reach 592 million by 2035 of which 46% will still be un-diagnosed [2] . Throughout the world, there exists a large amount of diversity with respect to diabetes prevalence, deaths, and health expenditure [2] . According to the 6th edition (2014 update) of the International Diabetes Federation (IDF) Diabetes Atlas, the Western Pacific (WP) has the largest population with diabetes (137.8 million), which means that 7.9% of the population in this region has diabetes. The region with the second highest prevelance is Southeast Asia (SEA) with 75.0 million patients (Table 1) . Asian countries were among the top ten countries for prevalence of diabetes in 2013 [2] . Another fact of spatial distribution is that the prevalence rate of diabetes in developing countries is higher. More than 80% of diabetic patients live in low-and middle-income countries [3] . Globally, 90% of diabetic patients have type 2 diabetes, of which 77% live in developing countries [4, 5] . In China, the number of diabetes patients in China was 96.3 million, 29 .5 million more compared to India, in 2014. The prevalence rate of diabetes had reached 9.3% [2] .
China carried out five large-scale epidemiological surveys to understand better the prevalence of type 2 diabetes. The prevalence rate of diabetes has been increasing in China from 0.67% in 1980 [6] , 2.51% in 1994-1995 [7] , 3.21% in 1996 [8] , 3 .31% in 2002 [9] , and 9.7% in 2007-2008 [10] .
According to these survey results, the morbidity rate of type 2 diabetes mellitus accounted for 93.70% of all types of diabetes in China where socioeconomic status seems to have influenced the prevalence rate [7] . The prevalence of pre-diabetes among the rural population (16.6%) is far greater compared to urban (13.6%) [11] . This poses a higher risk of diabetes among the rural population.
In addition, the high mortality of diabetes and related complications is also a huge challenge. The premature mortality of patients with diabetes is mostly attributable to related complications, not uniquely related to the condition. One half of the patients die of cardiovascular disease (CVD) [12] . It was recorded in ''The global burden of disease:
2004 update'' that 508,000 men and 633,000 women died from direct diabetes-related causes, accounting for 1.6% and 2.3% of all deaths in the world, respectively [13] . The International Diabetes Federation in 2007 reported diabetesrelated deaths to be 6% of total global mortality in the population aged 20-79 years. Statistics from 2013 assessed 5,096,955 diabetes-related deaths in 20-79 year-olds in the world, of which 1,271,003 were recorded in China [2] . The mortality of diabetes is strongly related to age.
In patients with type 2 diabetes under 35 years old, 75% will die from diabetes and related complications. This rate decreases to 59% among 35-64 year-olds, and 29% at 64 years or older [14] .
Given the high prevalence rate and mortality rate, understanding the disease burden of diabetes is the first step when formulating an effective control strategy for governments and international organizations.
Diabetes and related complications cause large economic losses [15] . Data from 2013 estimates that worldwide diabetes will contribute $548 billion in health expenditures (11% of the total health expenditure) and and their families, accommodation expenses, nutrition costs of patients, social productivity losses, income losses, and housework labor force losses (non-market productivity losses) [16] .
As we know, nearly 90% of diabetic patients have type 2 diabetes. Thus, the objective of this 
METHODS
This is a systematic review study.
Data Sources and Search Strategies
The In the searching, studies considered for this review were English-and Chinese-language articles from peer-reviewed publications which focused on the evaluation of the direct economic burden of type 2 diabetes in China and on the comparison between China and other developed countries.
Inclusion Criteria and Exclusion Criteria
Inclusion criteria:
• Estimation of the direct and indirect medical cost, hospitalization cost, and outpatient fee for type 2 diabetes patients in China;
• Evaluation of factors influencing direct and indirect medical cost, hospitalization costs, and outpatient fee in China. 
RESULTS

The Direct Medical Costs
According to Table 2 , in China, the direct medical cost of type 2 diabetes in proportion to the gross domestic product (GDP) increased gradually year by year. In 1993, it was reported that direct medical cost was $0.25 billion, accounting for 0.07% of the GDP [17] . In 2002, a national survey in 11 major cities indicated that the direct medical cost had increased $2.27 billion, and the percentage of direct medical cost in the GDP was 0.18% [18] .
Some studies concluded, after comparing several national surveys, that the average annual growth rate of the direct medical cost of type 2 diabetes was 19.90% which was more than the average annual growth rate of the GDP (12.77%) and the national health expenditure (12.88%) from 1993 to 2003 [21] . More alarmingly, when it came to 2008, the direct medical cost already increased to $8.65 billion, accounting for 0.21% of the GDP [22] .
The direct medical cost included outpatient cost and inpatient cost (hospitalization cost).
Referring back to Table 2 , the annual total outpatient and inpatient costs were $0.22 Hospitalization stay for diabetes patients is two times longer than non-diabetics [27, 28] , and the length of hospital stay for diabetics has been increasing in the last 5 years. In Shangdong province, the hospitalization stay increased from 10.43 days in 2005 to 16 .79 days in 2010 [29] . This increase leads to an increase in hospitalization expenditure [30] . According to a national survey on the economic burden of type 2 diabetes in China in 2007-2008, the hospitalization stay of diabetic patients was double the normal population [31] .
Results indicated that hospitalization cost was significantly different among different income level populations [32] . Patients with high income tend to accept a more expensive and longer-term therapy strategy.
The type of medical insurance is also an important factor. In China, patients mainly The level of hospital also had an important influence on hospitalization costs. In China, the hospitals are mainly divided into three levels including the tertiary hospital, the secondary hospital, and the primary hospital, based on their function, mission, facility, technology, quality of medical services, and scientific management [33] . Comparing the medical expenditure in the three levels of hospital, the higher the level that patients stayed, the more money patients paid [34] .
The hospitalization cost increases with the number of complications. Of patients with a diagnosis of diabetes, 76.4% had reported at least one complication. Treatment cost of patients with complications shows a linear relationship where cost was 3.36 times higher for patients with complications compared to those without complications [35] . The complications resulting in a severe state of illness thus also increase the frequency of physical examinations and laboratory tests. To deal with these situations better, doctors prescribe use of better drugs or increase the doses for quick relief of associated symptoms, which has led to a difference in hospitalization costs among patients with different conditions. Type of complication is another factor influencing hospitalization cost. Medical expenditure of patients with microvascular or macrovascular disease or with both was higher than for those without, with an increase of 1.46, 1.75, and 2.38 times, respectively [36] . The average hospitalization cost of a patient with diabetic nephropathy was the highest followed by diabetic foot, and then cerebral infarction or cerebral hemorrhage. [38] . Because of the economic growth and more purchasing power, patients are willing to choose more expensive medications primarily because they think the price of the drug is associated with its effectiveness.
Changes in living environment and corresponding lifestyle are major reasons for the increase in prevalence of type 2 diabetes patients [39] . This mainly indicates the change of lifestyle. More and more people tend to enjoy unhealthy foods and with reduced engagement in physical activities; most people are subjected to regular intake of high-calorie, high-fat, and high-protein foods [40] .
Incorporating measures related to health education can help reduce the prevalence of diabetes. Designing and implementing costeffective diagnosis and treatment tools can help to deal with hospitalization and drug costs better. Type 2 diabetes is presently a major contributor of overall health care cost mainly due to poor knowledge about the disease among populations and the time difference between the onset of disease and treatment.
The sooner the disease can be diagnosed, the less expensive the treatment and the cost for associated complications, which will further result in efficiency in providing simpler treatments, thus reducing the overall cost [41, 42] . Therefore, the methods for early screening, early diagnosis, and early treatment are necessary for follow-up, management, and monitoring in communities [43] .
In this study, we mainly focus on the direct costs related to diabetes, but not the indirect costs because literature is lacking. In addition, diabetes can also result in big disease burdens for people in the form of disability-adjusted life years (DALYs), thus both indirect economic burden and disease burden need further study.
CONCLUSION
The direct medical burden of type 2 diabetes is a grave economic problem in China. Measures need to be taken to reduce prevalence rate, hospitalization cost, and drug cost in order to reduce the resulting economic burden. Because of the higher economic burden associated with rural areas of China, more rigorous interventions should be considered in these areas.
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